The aim of this study was to define pelvic floor function in patients with multiple sclerosis and bowel dysfunction, either incontinence (MSI) or defecation difficulties without incontinence (MSC). Normal controls and patients with idiopathic neurogenic faecal incontinence without multiple sclerosis (FI, disease controls) were also studied. 
MSC and 25 (0-100), MSI v 120 (30-300), normal controls, p=<0.0004) and higher external anal sphincter fibre densities (1.7 (1.1-2.6), MSC and 1-7 (1-1-2.4), (1.1-1-75), normal controls, p<0.006) compared with normal controls but pudendal nerve terminal motor latencies were similar and no sensory deficit was found. This contrasted with the idiopathic faecal incontinent patients who, in addition to significantly higher fibre densities (1.8 (1.1-3), p=0.001) had increased pudendal latencies (2.5 (11-5.5) mS v 2.08 (1.4-2.6), p=0.001) compared with normal controls. The idiopathic faecal incontinent group had significantly lower resting anal pressures (50 (10-160) cm H20, p=002) than the MSI group. Comparison with the incontinent and continent multiple sclerosis groups showed that incontinence was associated with lower voluntary anal contraction pressures (25 (0-100) v 65 (0-260), p=003) but that there were no other differences between these two groups. Pelvic floor function is considerably disturbed in multiple sclerosis, showing muscular weakness with preservation of peripheral 
Results
Analysis of the whole study population confirmed that the faecally incontinent, nonmultiple sclerosis group had a combined sensorimotor pudendal neuropathy when compared with the normal controls, as has previously been described.8 No differences between any of the groups were found when considering functional anal canal length and sensation to the air filled balloon. Table II gives   TABLE II Results ofresting The only difference shown by comparison of the multiple sclerosis continent and incontinent patients was that faecal incontinence was associated with a lower anal contraction pressure. When parous women were excluded from the analysis, the results of the comparison between the incontinent multiple sclerosis group and the controls were unchanged (Table III) . Comparison of the MSI and Fl groups on this analysis showed that resting anal pressures were reduced to a lesser extent in the nulliparous Fl patients, and that these values were not significantly different between the two groups. Contraction pressures were significantly lower in the MSI group than in the FI group. Analysis of fibre density and pudendal nerve terminal motor latencies showed that both the MSI and MSC patients, and the FI patients have significantly increased fibre densities compared with controls but pudendal nerve terminal motor latencies in both the multiple sclerosis groups were normal, whereas they were increased in the FI patients. Considering the male and nulliparous multiple sclerosis patients only, no differences in any of the variables of pelvic floor function between the continent and the incontinent patients were seen; the reduction in contraction pressures seen in the whole MSI group were mainly because of the inclusion of parous women in this group.
Discussion
The problem of bowel dysfunction in multiple sclerosis has not been investigated to any great extent, and studies so far reported have contained only small numbers of patients. Swash et al studied 12 faecally incontinent multiple sclerosis patients and concluded that the incontinence was due to a combination of central lesions and coincidental pudendal nerve lesions associated with childbirth.9 They showed that fibre density in the external anal sphincter was increased in the parous patients (1 -9) compared with the controls (1 -5) and nulliparous patients (1 7) , which has been confirmed in this study, showing that multiple sclerosis alone has an effect on the peripheral external anal sphincter innervation. In this study fibre density was increased compared with controls whether parous women were included in the analysis or not. Swash et al9 also found that pudendal latencies to the external anal sphincter were normal in multiple sclerosis patients with incontinence, which contrasts with the considerable slowing of pudendal nerve conduction seen in idiopathic faecal incontinence,'0 pointing to different pathophysiological mechanisms in these two groups of patients. The question remains, however, as to why multiple sclerosis patients have increased fibre density measurements in the external anal sphincter, suggesting peripheral nerve dysfunction. As these findings were seen in the nulliparous female and male analysis, they are not entirely a result of the damaging effects of childbirth on the pudendal nerves. It is possible that this could be explained by demyelination of the segment of the lower motor neurone between the anterior horn cell and its exit point from the spinal cord, a lesion that is known to occur in multiple sclerosis. " Anorectal sensory and sphincter pressures in multiple sclerosis have been investigated by Caruana et al'2 who studied 11 incontinent and 11 continent multiple sclerosis patients who had no bowel symptoms, thus differing from this study population. They showed decreased anal sphincter contraction pressures in both groups of multiple sclerosis patients, more noticeable in the incontinent group compared with controls, but normal resting anal pressures. The threshold of rectal sensation to an air filled balloon was increased in the multiple sclerosis patients suggesting impaired stretch receptor function in the pelvic floor, or central lesions.
This study has shown impaired external anal, and possibly internal anal sphincter function in patients with multiple sclerosis. The major contribution to resting anal canal pressure comes from the internal anal sphincter'3 but some 15% is still accountable for by the external anal sphincter. In view of the fact that resting pressure in multiple sclerosis was not lowered as much as in FI, a condition that is thought in some cases to entail internal anal sphincter dysfunction,'4 it is possible that the internal anal sphincter is, in fact, normal in multiple sclerosis. Indeed it would be difficult to explain why this autonomically innervated muscle should be affected in multiple sclerosis when no such dysfunction has been directly shown in this group of patients, although Glick et al '5 proposed that a 'visceral neuropathy' existed in patients with multiple sclerosis and Weber et al'6 showed slowed colonic transit to radio-opaque shapes in 14 or 16 multiple sclerosis patients with bladder disturbances and constipation. No sensory abnormalities, either to an air filled balloon or in mucosal electrosensitivity were shown in the multiple sclerosis patients, in contrast with the sensory deficit in the anal canal and rectum seen in the incontinent non-multiple sclerosis patients, pointing to the importance of pudendal nerve damage in the causation of idiopathic neurogenic faecal incontinence, and that the pathophysiology of incontinence is different in multiple sclerosis.
A further point of interest is the similarity of the findings in the multiple sclerosis incontinent and multiple sclerosis continent groups, the only difference being that although contraction pressures were decreased in both groups compared with controls they were lower in the incontinent group. Both groups had increased external anal sphincter fibre densities without prolongation of pudendal nerve terminal motor latencies suggesting that it is a central lesion or lesions, at sites unknown, which determines whether a multiple sclerosis patient becomes incontinent, regardless of whether or not they have had children.
In conclusion, pelvic floor function is disturbed in multiple sclerosis irrespective of the patient's symptoms. This is mainly a result of lesions within the central nervous system although there is evidence, in addition, of damage to the peripheral motor innervation of the external anal sphincter. Pudendal nerve injury, associated with childbirth, may have an additive effect in some multiple sclerosis patients with incontinence.
